Abstract. Access to and usage of formal financial services are important determinants of financial inclusion and yet, informal mechanisms still dominate the financial system in developing countries.
Introduction
The financial services needs of low-income people in developing countries, which have long been excluded from the formal financial system, are receiving an increasing attention from researchers, governments, international organizations and even bank institutions. Access to formal financial services enables households to anticipate, adapt to and/or recover from the effects of shocks in a manner that protects their livelihoods, reduces chronic vulnerability and facilitates growth (Gash and Gray, 2015) . Despite its importance, access to formal financial institutions remains very low in developing countries as it stands at around two out of five people (Demirguckunt and Klapper, 2012) . One major issue associated with this lack of access to formal financial services is individuals' difficulty to make deposits that they can subsequently allocate to savings, investments, coping with emergencies or smoothing consumption. Consequently, informal financial mechanisms, although risky, remain the main channel through which individuals manage their finances. However, while these informal instruments are useful, they are not regulated (Christensen, 1993; De Koker and Jentzsch, 2013) and the predominance of informal financial sector in collecting deposits is usually an indicator of the inefficiency of formal financial institutions to satisfy the financial needs of the population. In these circumstances, individuals' decision to make deposits entails ingenious, often costly, mechanisms and comes with different motivations such as transfers, payments, insurance against emergencies, and savings (Ambrosius and Cuecuecha, 2015) .
In the last decade, there has been a massive effort to harness technology in order to overcome barriers that prevent poor people from accessing banking services. In this way emerged the financial innovation of mobile money. Mobile money innovation refers to the use of a mobile phone to perform financial transactions such as remittances, payment of bills, purchase of goods and services, and savings through cash in and cash out functions. The cell phone acts as an electronic wallet based on the technology of short messaging services that do not require access to internet to transfer money, make payment, and to store cash value. The distinguishing feature at the core of this paper is that mobile money account can be accessed without having an account at a financial institution but mobile money users who already possess a bank account have the possibility to connect both accounts (Lepoutre and Oguntoye, 2018) . Therefore, the conditions of formal financial access, the nature of informal financial mechanisms and the increased access to 3 mobile phone may increase the demand for mobile money services (Beise, 2004; Van Der Boor et al., 2014; Maurer, 2012; Murendo et al., 2017; Della Peruta, 2018) . In many developing countries, mobile money has revolutionized money transfer systems by reducing the exorbitant monetary and security costs of money transfers with traditional tools (Aron, 2017; Jack and Suri, 2014; Mas, 2012a; Mbiti and David Weil, 2016; Morawczynski and Pickens, 2009 ). Mobile money not only reduces transaction costs but also increases individuals' convenience in making safe deposits (Ky et al., 2018) , and minimizes the need of costly physical infrastructure as well as branch networks (Economides and Jeziorski, 2016; Kendall, et al., 2013) . This financial innovation relies on retail networks or mobile money agents that interact with mobile money providers and also guarantee the conversion of cash into electronic money and vice versa for customers. Thus, the availability of mobile money agents who, by the way, must hold sufficient liquidity or e-money to ensure the efficiency of the conversion between e-money and cash, is hence essential for mobile money users to have convenient access to cash in/out options.
Despite growing rapidly, there is a limited body of empirical research on mobile money innovation, in general, and, to the best of our knowledge, little has investigated to date its role in the choices of either formal or informal deposit vehicles. Precisely, evidence on the substitutability and/or complementarity effects of mobile money on the use of formal and/or informal financial instruments is still lacking. The bulk of existing literature is descriptive in nature mainly due to the shortage of individual-level data. Our paper aims at filling this gap by empirically examining how mobile money interacts with formal and informal financial services. Dermish et al. (2012) argue that branchless banking takes the advantage of growing mobile networks to bring banking services into every day retail stores, thereby alleviating the lack of banking infrastructure in the area where poor people live and work. Mas (2012) documents that mobile money has the potential to enhance the relationship between banks and their clients as customers can guide banks to what their needs are. This may in return allow banks to provide them the right formal financial products (Oliveira and Von Hippel, 2011) . Furthermore, Morawczynski and Pickens (2009), and Van Der Boor et al. (2014) argue analytically that individuals use M-PESA as a substitute for informal methods of savings, especially keeping money under mattresses at home. By contrast, De Koker and Jentzsch (2013) who use household surveys conducted in eight African countries find that holding a bank account is not negatively associated with the probability of using informal finance. More specifically, they show that an increase in the access to formal financial services including usage 4 of mobile banking for receipt of salary or income payments does not reduce the usage of informal financial services such as membership of savings club. More related to our study, Mbiti and Weil (2016) who use two waves of individual-level data in Kenya find that the use of M-Pesa lowers the propensity of people to use informal savings mechanisms, but raises their probability of being banked. However, their results are limited to a shift of savings from informal to M-Pesa since they do not study changes in the use of formal savings methods. In this paper, we empirically investigate how mobile money innovation influences individuals' deposits, particularly the channel by which they are made ─ through formal or informal means. Our paper contributes to the existent literature in two main ways. First, we investigate whether mobile money improves access to formal financial deposit instruments for individuals participating in informal mechanisms. Second, we test the effect of the use of mobile money on the likelihood of disadvantaged individuals (those with low and irregular incomes, living in rural areas, women and less educated) to make deposits in formal financial instruments; namely bank and credit union accounts. To our knowledge, our paper is the first to tackle such issues.
To perform our empirical analysis, we use data from a survey that we conducted between May and June 2014 in Burkina Faso 1 a Sub-Saharan African country where mobile money has been recently (2012) introduced with the support of government and private sector. Our findings show that, overall, mobile money has no effect on the propensity to deposit money using either formal or informal instruments. However, a focus on participants in informal mechanisms reveals that mobile money is positively associated with making deposits using bank accounts. Mobile money has the capacity to improve access to formal finance services for these individuals even if they might as well continue to use informal instruments. We find similar results when we consider disadvantaged people. For women and individuals with irregular income mobile money is positively associated with deposits in a bank account while for less educated people, this relationship is found for both bank and credit union accounts.
The remainder of the paper is organized as follows. In section 2, we present the interaction between mobile money innovation and the usage of pre-existing deposit services and derive our testable hypotheses. Section 3 provides the background on mobile money adoption and financial access in Burkina Faso, and also describes our data collection and summary statistics. Section 4 5 lays out our methodology and discusses the endogeneity issue. Section 5 presents the results while the last section concludes the paper.
Interaction between mobile money innovation and pre-existing deposit instruments
The aforementioned literature highlights that the main reason why people in developing countries participate into informal financial mechanisms is due to the lack of access to formal financial services (Chowa et al., 2012; Munyegera and Matsumoto, 2016) . Introducing the technology of mobile money that straddles formal and informal financial mechanisms may be a catalyst of changes in the choices of deposit instruments. In fact, the literature distinguishes two ways through which mobile financial technology affects the usage of existent financial services: transformative and additive models. The first model entails access of excluded to formal financial products, including transfers and payment through mobile money whereas the second model indicates the usage of mobile phone as another channel to access an existing formal financial account (Mas and Porteous, 2015; Porteous, 2006) . We go beyond this mutually exclusive vision of both models and assess the potential effects of mobile money on individuals' deposit behavior in a country where formal and informal finances co-exist.
Mobile money may foster financial inclusion by improving access to formal deposit services. The changes may not only stem from the way individuals conduct their financial transactions such as remittances but also in their choices of methods for deposit holdings.
Nevertheless, these effects may also depend on individuals' demographic and socioeconomic characteristics (level and type of income, location, gender, and education level) as we detail below.
Mobile money and usage of formal deposit instruments
A well-developed formal financial system is critical in providing individuals with deposit instruments that allow them to smooth income and consumption over time and make efficient investments in health, education and business. The institutions involved in formal financial services mainly consist of banks, postal banks, credit unions, and insurance companies and are subject to laws, regulations and prudential supervision (Demirgüç-kunt and Levine, 2008; De Koker and Jentzsch, 2013; Pande et al., 2012) . The agreement between formal financial institutions and their 6 customers is typically governed by formal written contracts, often in the form of standard agreements which are, at least theoretically, enforceable in court.
Despite their advantages, access and usage of formal financial services remain limited in developing countries. For instance, less than a quarter of adults in Sub-Saharan Africa have access to formal financial services (IFC, 2013) . Frequent reasons cited for this include the lack of enough money, the fixed fees and high costs of opening and maintaining accounts, distance and insufficient documentation (Thorsten Beck et al., 2008; Demirgüç-Kunt and Klapper, 2012; Honohan and Beck, 2007; Kendall, 2010; Mas, 2010) . Weak financial institutions and the cost of maintaining branches in remote areas where unbanked people are mainly located also explain the low level of access and usage of formal financial services. Thus, mobile money appears to have the potential to overcome these barriers by facilitating individuals' access to financial services through their mobile phones. In this situation, mobile money may act as a substitute to formal financial services especially for poor people or for those living in unbanked locations.
In developing countries, individuals often spend time and money to travel long distance to reach branches to make deposits or withdrawals Christen and Mas, 2009 ). This situation may induce account owners to decrease the usage of their accounts leading to inactive or dormant accounts. Ramada (2012) argues that as mobile money issuers involve licensed banks, there is a strong link between mobile money and the traditional financial system, since mobile money is fully embedded within the traditional banking sector. Thus, mobile money may alleviate problems of low usage of formal financial instruments by acting as a complement deposit instrument for already formal account owners. Therefore, increasing individuals' access to mobile money may help individuals build strong resilience by providing them additional secure means of deposits and enhance their livelihood strategies (Dermish et al., 2012; Dupas and Robinson, 2013a; Ky et al., 2018; Morawczynski, 2009; Shem et al., 2012) .
For the purpose of this paper, it is worthwhile to distinguish banks from credit unions for at least two reasons: first, the network of bank branches is concentrated in urban areas and mainly serves individuals with high and regular income as it is costly to collect small and irregular income through physical infrastructure (Dermish et al., 2012) . By contrast, credit union institutions' coverage is often comparatively large and mainly target disadvantaged individuals or those located in remote areas. In this context, we may assume that the use of mobile money affects differently 7 the way individuals use their credit union or banking accounts depending on their demographic and socioeconomic characteristics. Secondly, while there is no link between the mobile money account and credit union account, the issuers of mobile money services are licensed banks (RamadaSarasola, 2012) . Mobile money is therefore fully-embedded within the banking services sector although the mobile money account is managed by a third party; usually mobile network operators.
The possibility of already-banked individuals to make transactions between their mobile money account and their banking account may increase their likelihood to make deposits using their banking account (Munyegera and Matsumoto, 2016) . Consequently, mobile money account appears as a complement of the bank deposit account (Allan et al., 2013; Demirgüç-Kunt et al., 2013; Karlan et al., 2014; Morawczynski, 2009; Triki and Faye, 2013) . However, Morawczynski (2009) shows that some individuals may not use mobile money as a deposit account because they already have access to and use other deposit mechanisms (a bank account for example) that meet their needs. In addition, some banked individuals may find mobile money account to be inappropriate for big deposits, and others may want to build a relationship with the bank to access credit in the future. Thus, its effects may be less or null on the behavior of individuals who already have access to a bank deposit account.
Mobile money and usage of informal deposit mechanisms
Informal deposit instruments refer to rotating savings and credit associations (ROSCA) 2 , deposits at home or under mattress, with a neighbor, in livestock or pay deposits collectors (Banerjee and Duflo, 2007) . While important in the lives of the poor, they are highly risky and unregulated (De Koker and Jentzsch, 2013) . Christen and Mas (2009) show that the diversity of informal mechanisms that people use to manage their finances occurs because they are often subject to substantial risk of loss or theft, and their availability and liquidity are highly correlated with people's circumstances. They also argue that individuals are ready to pay small fees for remote electronic transactions which are more costly through informal channels. In the same vein, Economides and Jeziorski (2016) provide evidence showing that individuals are willing to pay and use mobile money as they perceive it to be more secure than informal storage of money. Dias and Mckee (2010) highlight that the benefit of mobile money far outweighs the risks and usually reduces important shortcomings associated with informal providers, such as loss of participants' 8 funds or services' discontinuity. Therefore, we assume that individuals may use mobile money as a substitute of informal deposit mechanisms because mobile money is personal, allows individuals to access a safe deposit account and to perform financial transactions at relatively low costs and more securely.
Nevertheless, the fact that most of the poor resort to informal mechanisms to manage their finances implies that they may exhibit some advantages (Kendall, 2010) . In fact, informal financial mechanisms are usually predominant in areas where formal ones are scarce. In addition, informal mechanisms (saving groups particularly) are social organizations formed to help members save for specific purposes (Chowa et al., 2012) . It is also important to note that individuals are likely to use a combination of different deposit mechanisms to manage their incomes and to meet their financial needs (Gash and Gray, 2015; Kendall, 2010; De Koker and Jentzsch, 2013) . Participants in informal financial mechanisms may combine informal deposit vehicles (savings groups for instance) considered appropriate when planning for long-term objectives with mobile money that is believed to be safe and convenient for short-term deposits 3 or to face unpredictable life events.
Hence, mobile money may be used in addition to informal financial mechanisms specially to cater to short-term financial needs.
Mobile money and disadvantaged individuals' access to deposit mechanisms
Considerations such as gender, geographic isolation or low population density, documentation requirement, and the high cost of formal financial services play an important role in explaining the low access to formal finance in developing countries (Allen et al., 2014; Beck et al., 2009; Demirgüç-Kunt and Klapper, 2012) . The unbanked individuals are more likely to be those with low and irregular incomes, those who live in rural areas far from formal financial institutions, or socially excluded like women and less educated. Aterido et al., (2013) use household surveys across nine Sub-Saharan African countries and show that while there is no evidence for women and rural, high income and education are positively related to the use of formal banking services. They also find positive relationship between women, income and the use of informal financial services while they do not find consistent relationship between rural, education and the use of informal financial services. Mobile money is described as an instrument that allows excluded individuals from the formal financial system to perform financial transactions relatively cheaply, 9 securely and reliably (Demirguc-kunt and Klapper, 2012; Dermish et al., 2012; Mbiti and Weil, 2016) . Moreover, Mothobi and Grzybowski (2017) 
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Background on mobile money, formal and informal systems in Burkina Faso
Burkina Faso is one of the poorest countries in Sub-Saharan Africa, with a GDP per capita at around 761 USD and with 44.6% of the population living on less than $2/day international poverty line (Gash and Gray, 2015) . Access to formal financial services in Burkina Faso, as in most low-income countries, remains limited. In fact, formal and informal financial mechanisms co-exist in the country. While growing, the formal systems remain largely dominated by the informal sector as most of the population access financial services from it (Gash and Gray, 2015 that pays interest on account balances. All the electronic money issued has a counterparty of the same value held in a "trust" account at the licensed bank for the security of mobile money owners.
Since the launch of mobile money, the takeoff remained modest with only around 5% of users in the adult population (as of 2014). This is consistent with Mas and Porteous (2015) who stress that rapid takeoff may not be the norm, overcoming customer caution and resistance to change requires time and experimentation. The network of mobile money agents, that insures the conversion of mobile money into cash and vice versa, has expanded since the launch of mobile money services from 483 in 2012 to 3,688 in 2014 3,688 in (IMF, 2015 .
Data collection and summary statistics
Data collection methodology
We use hand-collected data from a survey that we designed and conducted in May 2014 that consists of 500 randomly selected individuals across the central region of Burkina Faso. The country has 13 regions of which the central region is the most populated. Due to budgetary constraints, our sample frame only covers the central region which is divided into one urban municipality with 12 districts and six rural municipalities with 172 districts. The survey location is determined on the basis of the following criteria: the first is the existence of at least one formal financial institution into retained municipalities -which we check through the national institute of statistics and demography (INSD) of Burkina Faso report on financial institutions. 7 The second criterion is the availability of mobile phone services that we assess through the availability of mobile operator signal. The sample frame, the central region, consists of one urban municipality, "Ouagadougou", and six rural municipalities among which only four have at least one formal financial institution. We then select among the four, one municipality that is "Saaba" 8 . We finally choose two districts for each municipality: two urban districts in Ouagadougou and two rural districts in Saaba. For the purpose of the study, the target sample is composed of 50% of mobile money users that allows us to capture the effect of mobile money on the choices of deposit instruments made by users compared to non-users. Ky et al. (2018) provide a detailed description on how respondents of the survey are randomly selected in each municipality and of the survey administration methodology. At the end of the survey, our sample consisted of 405 9 respondents with 50.5% of mobile money users and 49.5% of non-users.
Summary statistics
The descriptive analysis (Table 1 ) of the choices of deposit instruments reveals that 49% of individuals make deposits in a credit union account, 42% participate in informal deposit mechanisms, 40% use a bank account and 40% use their mobile money account. Regarding the gender, female respondents are less likely to use bank and mobile money accounts to make deposits compared with their male counterparts (respectively 34% and 37% vs 46% and 44%). Yet, women are more engaged in informal mechanisms for deposits with about 55% compared to 29% of men stressing out their comparative disadvantage to access formal financial account for deposits.
Similarly, less educated individuals have comparatively low access to bank and mobile money accounts (with respectively 19% and 34% vs. 55% and 45% for highly educated individuals).
According to the living place, individuals located in rural areas are less likely to make deposits in bank accounts (only 33% of the respondents compared to the 47% for urban) possibly because bank institutions are more concentrated in urban areas. However, as alternative to bank institutions, credit unions and mobile money are more accessible due to their availability in remote areas across the country (with respectively 50% and 47% for rural vs. 49% and 34% for urban).
Taking into account mobile money usage, 47% of users reported to make deposits in a bank account compared to 33% of non-users. Conversely, the proportion of mobile money users who make deposit in informal mechanisms is lower than that of non-users (respectively 36% vs. 48%).
Expectedly, participants in informal mechanisms have lower access to bank and mobile money accounts respectively with 30% and 32% (compared to non-participants with 49% and 48%), while they are more inclined to use a credit union account (54% compared to 46% for non-participants).
Among respondents located in rural areas, 47% use mobile money for deposits while only 34% of those located in urban areas do so. By contrast, we find that the use of informal deposits mechanisms is more common in urban than rural areas. This may stem from the fact that in urban 13 areas people are more likely to get stable and predictable income than in poor rural areas. The data show that among individuals living in urban areas 62% participated in informal deposits mechanisms compared to 24% of individuals living in rural areas. Income level and type also drive some differences in the choices of deposit instruments. Across deposit instruments considered, there are around 22% of low income 10 compared to 57% of high income individuals who use a bank account and 34% compared to 47% for a mobile money account. We also notice that low income individuals rely more heavily on informal mechanisms to make deposits (53% vs. 32%)
while those with unpredictable income are less reliant on bank account (25% vs. 54%).
Considering the combination of deposit instruments, our statistics reveal that among individuals who make deposits using a bank account, 51% have a credit union account, 49% have a mobile money account and 33% participate in informal financial mechanisms. Moreover, individuals who use a credit union account to make deposits tend to be comparatively more involved in informal financial mechanisms (48%) than using a mobile money account (43%) or a bank account (41%). Among individuals who use informal deposit mechanisms, a large part has a credit union account 56%, while only 34% have a mobile money account and 31% a bank account.
Finally, depositors in a mobile money account are comparatively more formally included individuals with 53% having a credit union account, 48% a bank account and only 35% deposit in informal mechanisms.
Overall, the reported statistics highlight far-reaching heterogeneity in the choices of deposit instruments according to individuals' characteristics and their use or not of mobile money. These observed differences motivate our empirical strategy that analyzes the effect of mobile money on the choices of deposit instruments either formal or informal by controlling individuals' characteristics. 
Model specification and endogeneity issue
Baseline model specification
We examine the relationship between mobile money usage and individuals' choices of deposit instruments by using a logistic model specified as follows:
( 1) where is the cumulative distribution function of logistic distribution.
In the model (1) If mobile money users are more (less) likely to make deposits using a given deposit instrument ─formal and/or informal─ than non-users, the coefficient should be positive (negative) and statistically different from zero implying that mobile money acts as a complement (substitute) of this deposit instrument.
Mobile money and deposit behavior of participants in informal mechanisms
To investigate whether the use of mobile money increases the likelihood of participants in informal mechanisms to make deposits in formal financial institutions, we modify our equation (1) by including interaction terms as follows:
where is the cumulative distribution function of logistic distribution.
In the model (2) 
Mobile money and deposit behavior of disadvantaged individuals
To study the effects of mobile money on the barriers to formal financial access, we consider the following individuals' characteristics: level and type of income of poor people (low and unpredictable income/high and regular income), remoteness or lack of formal financial infrastructures (rural/urban), gender discrimination (women/men) and lack of financial literacy (less educated/highly educated) 16 .
With regard to this investigation, we test whether mobile money affects the usage of formal and informal deposit instruments by disadvantaged individuals and how it can be considered as a springboard toward formal financial services. Since we are interested now about individuals' characteristics, we write our specification as follows:
Where is a dummy variable that stands alternatively for individuals' characteristics that we use to examine the effects of mobile money on deposits using formal financial instruments
taken as a whole as well as bank and credit union accounts considered separately for low vs. high income, irregular vs. regular income, rural vs. urban, women vs. men, and less vs. highly educated individuals.
is our vector of controls from which we remove individuals' characteristics considered for the dummy . The estimates of main interest are and the total effect + .
Endogeneity issue
From our equations (1 to 3), to identify the effects of the use of mobile money on individuals' choices of deposit instruments we must assume that is independent of the control variables included in the regressions. Therefore, the estimated coefficients are valid only if the use of mobile money is not correlated with the error term. However, making deposits in any financial instruments considered in our analysis may be related to the decision of individuals to use mobile money. For instance, banked individuals may use mobile money with the intention to easily make deposits in their bank account, while unbanked people may use it because of lack of convenient ways to make deposits. To address this potential endogeneity issue resulting from simultaneous effects, we resort to an instrumental variable (IV) linear probability model (LPM) approach. We follow previous literature (Jack and Suri, 2014) and use the distance to the closest agent as an excluded instrument for the use of mobile money. We evaluate this distance by using the answer to the following question: "What distance did you travel to reach a mobile money agent?" The responses are encoded on a 5-point Likert scale, 1 (less than 1 km), 2 (1 to 2 km), 3 (2 to 5 km), 4 (5 to 10 km) and 5 (more than 10 km). The underlying hypothesis of this instrument is that access to mobile money agents is required for cash in/out functions that allows for an effective use of mobile money and is not correlated with individuals' characteristics that could affect saving for specific purposes (see Table A .6 in the Appendix).
The exogeneity of the distance to the nearest mobile money agent relies on that it may not be correlated with individuals' characteristics that could affect the choice of deposit instrument.
This is indeed the case as in Burkina Faso, mobile money agents are mainly composed of retail outlets (shopkeepers or small businessmen) who start mobile money business on top of their existing business in order to diversify their services and incomes. Importantly, these retail agents are often located in remote areas near the poor households. Although mobile money operators (and
partner bank branches) have their own mobile money agents who are more likely to be located near places where there are income generating activities, the cost of installation is such that mobile money providers may favor the retail outlets. In the same vein, Munyegera and Matsumoto (2016) show that the decision of mobile money providers for licensing an agent is related to the prescribed requirements regardless of the geographical and socio-economic characteristics of the agent's location. In all cases, given that the network of mobile operators covers around 80% of the country (GSMA, 2015) , mobile money services are offered in low income areas as well. We find as expected the coefficient of this variable distance to have a negative sign as the further individuals are from mobile money agents, the harder it will be to access mobile money services, and this may reduce adoption/usage of mobile money (we do not present first-stage regressions to save space).
From Tables 5 to 8 we show the Kleibergen-Paap F statistic along with the corresponding Stock-
Yogo critical values at 10% for the relevance of the instrument.
In further investigations, we use the matching approach that allows to evaluate the average effect of treatment (mobile money) on our dependent variables (outcomes) by comparing individuals who receive the treatment (MMuser = 1) to those who do not receive the treatment (MMuser = 0) (Heckman, Ichimura and Todd, 1998; Lin, 2018) . The average treatment effect on the treated (ATT) is given by the difference of the two values of the outcome:
Where , &-is the outcome of individual i who uses mobile money, and , )-is the counterfactual value that gives individual i's outcome when he does not use mobile money This value is unobservable and hence it is approximated using the outcome of individuals who did not use mobile money , ). . For the matching method, the statistical independence of (, &-, , ). ) and MMuser, conditional on X must be satisfied. Therefore, we perform a balance test that suggests no difference between treated and the control groups. The results are reported in Table A .7 in the Appendix and could be provided in an online Appendix if pressed for space. Indicate the monthly income of respondent, encoded as Less than 10,000 FCFA = 1, 10,000 to 50,000 FCFA = 2, 50,000 to 150,000 FCFA = 3, 150,000 to 300,000 FCFA = 4, 300,000 to 500,000 FCFA = 5, More than 500,000 FCFA = 6 405 2.61
Irregular income Indicate the type of income of respondent, encoded as Irregular = 1, Regular = 0 403 0.48
Instrumental variable (excluded instrument)
Distance to the nearest mobile money agent Indicate distance to the closet mobile money agent, Encoded as less than 1 km = 1, 1 to 2 km = 2, 2 to 5 km = 3, 5 to 10 km = 4 and more than 10 km = 5 405 2.87
Note: Throughout, F CFA (Franc of the African Financial Community) refers to the local currency. The exchange rate during the survey period was about 500 F CFA = $1 US.
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Results
In the following tables, we present side by side the results of our logistic empirical specification along with those of the IV strategy obtained from the linear probability model (LPM) using 2SLS
estimator (Angrist and Pischke, 2008) even if the endogeneity test 17 does not reject the null hypothesis of exogeneity of mobile money use. We also provide the results from the propensity matching score (PMS) approach modelled using a logistic model (the Appendix Tables A.8 to A.10). Overall, all our conclusions are similar and therefore, we only discuss results from the logistic model. Table 3 presents estimates of the effects of the adoption of mobile money on individuals' choices of deposit instruments. As a starting point, we analyze the probability of mobile money users compared to non-users to make deposits using formal and/or informal financial mechanisms.
Mobile money and choices of deposit instruments
Across the columns, we find a significant suggestive evidence of mobile money only in column 5 whereby, as one may expect, the use of mobile money is positively associated with making deposits in mobile money account. Indeed, Mbiti and Weil (2016) and Mas and Mayer (2011) description of the mobile money account emphasize that it is used to make deposits for forward payments or future purposes. Moreover, our results support the findings of Van Der Boor et al. (2014) that in developing countries poor people with fewer or without options for accessing banking services would be inclined to use mobile phones to perform financial transactions that appear to be safe, less expensive and more reliable compared to formal and informal financial alternatives. However, we find no difference in the likelihood of mobile money users compared to mobile money nonusers to make deposits in formal financial institutions (for both banks and credit unions) or using informal deposit mechanisms. Therefore, these results do not confirm our first hypothesis that users of mobile money are more (less) inclined to make deposits using formal (informal) financial instruments compared to non-users. Prior the detail of the next step of our investigation, we briefly discuss hereafter our control variables, namely the effect of socioeconomic characteristics on individuals' choices of deposit instruments.
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Starting with the variable married, we find that it is positively and significantly associated with deposit in formal instruments as a whole, in credit union and in mobile money accounts. In settings where a head of household often emigrates in search for opportunities, this result may indicate preferred deposit instruments for those working far from their families.
Considering the living place and gender, the estimates suggest that the group of individuals located in urban areas and being female facilitate the formation of informal deposit mechanism.
The negative and significant coefficient associated with occupation may reflect the fact that poor individuals with unpaid activity may comparatively rely more on mobile money that is accessible and affordable to make deposits. Consistent with the distinction between banks and credit unions made earlier (section 2.1), the results show that individuals with irregular income have less inclination to make deposits in a bank account and rely rather on credit union institutions that are more expanded throughout the country. The estimates of education reveal a positive and significant association with deposits in formal financial instruments taken as a whole and using a bank account.
The results for the income level (income and income squared) may indicate a hump-shape relationship between income and deposit using formal financial instruments and credit union.
Facilitating formal deposits of participants in informal mechanisms
We focus on participants in informal mechanisms and analyze whether the use of mobile money may facilitate their access to formal financial deposit instruments. Table 4 presents the results. We find that individuals engaged in informal mechanisms benefit from the use of mobile money. More precisely, the results show a positive relationship between the use of mobile money and making deposits in a bank account that may increase by 16% 19 (column, 2), but no relationship appears with credit union account (column 3) or formal financial institutions taken as a whole (column 1). These results support our second hypothesis and confirm the previous discussion which emphasized how the linkage between mobile money account and bank account may play a role in the choices of deposit instruments. Credit union institutions being more widespread and comparatively more accessible than banks, mobile money would be more useful to access the bank accounts than credit union accounts. Our findings also suggest that mobile money may possibly help to shift a fraction of deposits from less secure informal mechanisms to formal financial 22 Note: Dependent variables: deposit using formal financial institutions, deposit using a bank account, deposit using a credit union account, deposit using informal mechanisms and deposit using a mobile money account are all dummies. Deposit using formal financial institutions equals 1 if respondents make deposit using bank account and/or credit union account, and 0 otherwise. Deposit using a bank account equals to 1 if respondents make deposit using bank account, and 0 otherwise. Deposit using a credit union account equals to 1 if respondents make deposits using a credit union account, and 0 otherwise. Deposit using informal mechanisms equals to 1 if respondents make deposits using informal mechanisms, and 0 otherwise. Deposit using a mobile money account equals to 1 if respondents make deposits using mobile money account, and 0 otherwise. The variable of interest, MM user is also a dummy that equals to 1 if respondents use mobile money, and 0 otherwise. The coefficients reported in the table are the log odds of the use of mobile money on the choices of deposit instruments. Robust standard errors are in brackets. *** Significant at the 1% level, ** Significant at the 5% level, * Significant at the 10% level.
instruments. Moreover, our results are in line with who describe that shifting to digital payments, particularly mobile money can provide an important first entry point into the formal financial system. However, it is important to note that mobile money users may use it in addition to their informal financial services. To shed more light on this possible "shifting" effect, we run a regression using the response to the following question of our survey: "Did you reduce the use of informal instruments since your mobile money adoption?" We derive a dummy variable that takes the value one if the response was YES and zero otherwise. We find that the probability of participants in informal instruments, who report to have reduced their use since their adoption of mobile money, to make deposits using a bank account may increase by 9% (Table A.2 in Appendix). Accordingly, the use of mobile money seems to be strongly associated with the use of a bank account for deposits than with a credit union account as mobile money users can easily make deposits in their bank account with their mobile phone (Mas, 2010; Munyegera and Matsumoto, 2016).
Overcoming barriers to financial access
In Table 5A we report estimates of the effects of mobile money on the choices of deposit instruments for groups of individuals which differ by level and type of income. Considering the level of income, the results indicate that for low (high) income individuals, the use of mobile money is negatively (positively) associated with making deposits using formal financial institutions.
Hence, in this case, mobile money may act as a substitute (complement) of formal deposit instruments for mobile money users with a low (high) income. These results may suggest the existence of a "threshold income" beyond which mobile money facilitates the use of formal deposit instruments. Considering the type of income, we find that the use of mobile money is positively associated with making deposits using a bank account for irregular income individuals suggesting complementarity effect between mobile money and bank accounts. This result indicates that mobile money might overcome barriers related to the unpredictable income of individuals to access a bank account while it has no effect on credit union institutions that are more expanded throughout the country. Note: Dependent variables: deposit using formal financial institutions, deposit using bank account and, deposit using credit union account are all dummies. Deposit using formal financial institutions equals 1 if respondents make deposits using bank account and/or credit union account, and 0 otherwise. Deposit using bank account equals to 1 if respondents make deposits using bank account, and 0 otherwise. Deposit using credit union account equals to 1 if respondents make deposits using credit union account, and 0 otherwise. With the interactions, the total effect is given by the sum of the coefficient of the interaction term plus the coefficient of the use of mobile money (MM user), and the p-value obtained through the Wald test is reported below. The coefficients reported in the table are the log odds of the use of mobile money on the choices of deposit instruments. Robust standard errors are in brackets. *** Significant at the 1% level, ** Significant at the 5% level, * Significant at the 10% level.
We turn now to the remaining set of individuals' demographic and socio-economic characteristics that appear to be obstacles to the access of formal financial deposit instruments. In Table 5B , we present the effect of mobile money on individuals' choices of deposit instruments on the basis of their location, gender and level of education. Considering the group of rural, women and less educated individuals, we find that mobile money seems to help them overcome barriers to access formal deposit instruments. The results show that mobile money may increase the probability to make deposits using a bank account by 15% for women, and using bank and credit union accounts by respectively 13% and 15% for less educated individuals 21 . We do not find any relationship for individuals located in rural areas, implying that mobile money account may be used in this case for deposit holdings (Table A .3 in the Appendix) instead of bank and credit union accounts. Our results indicate a complementarity effect between mobile money and bank accounts for women, while this effect concerns mobile money, bank and credit union accounts for less educated individuals. All our findings are consistent with the fact that credit union institutions are more widespread and affordable for women and less educated people than bank institutions.
Although the linkage between mobile money account and bank account may lead individuals toward bank institutions, our results show that mobile money decreases low income individuals' likelihood to make deposits using formal financial institutions. These findings are consistent with those of Mothobi and Grzybowski (2017) that mobile money broadens banking services access, thereby alleviating the lack of banking infrastructure in the area where poor people live 22 .
Overall, our findings (in Tables 5A and 5B) Note: Dependent variables: deposit using formal financial institutions, deposit using bank account, deposit using credit union account and deposit using informal mechanisms are all dummies. Deposit using formal financial institutions equals 1 if respondents make deposits using bank account and/or credit union account, and 0 otherwise. Deposit using bank account equals to 1 if respondents make deposits using bank account, and 0 otherwise. Deposit using credit union account equals to 1 if respondents make deposits using credit union account, and 0 otherwise. Deposit using informal mechanisms equals to 1 if respondents make deposits using informal mechanisms, and 0 otherwise. With the interactions, the total effect is given by the sum of the coefficient of the interaction term plus the coefficient of the use of mobile money (MM user), and the p-value obtained through the Wald test is reported below. Low income individuals are those with less than 50,000 F CFA (around $100US) per month. Irregular income individuals are those who specify having irregular income by answering the following question: "Do you have regular or irregular income?" The responses are encoded as irregular income = 1, and regular income = 0. The coefficients reported in the table are the log odds of the use of mobile money on the choices of deposit instruments. Controls included: age, age squared, married, rural, male, occupation, irregular incomes, at least one person in charge, education level, incomes level and incomes squared. According to the subsamples we remove respectively controls incomes level and incomes squared, and irregular incomes. Robust standard errors are in brackets. *** Significant at the 1% level, ** Significant at the 5% level, * Significant at the 10% level.
Conclusion
This paper examines the interplay between mobile money innovation and pre-existing formal and informal financial instruments, with a particular focus on its potential to enhance financial access for disadvantaged individuals. In developing countries, the predominance of informal deposit mechanisms associated with the underdeveloped formal financial system raises questions about the effect that the growing technology of mobile money may have on the improvement of financial access. The paper addresses this issue.
We use an original dataset obtained from a survey we conducted in Burkina Faso in May 2014 and find overall that the use of mobile money is not associated with deposits using formal and informal financial instruments but, as one may expect, it is positively associated with making deposits in mobile money account. By contrast and more interestingly, we show in further analysis a positive relationship between the use of mobile money by participants in informal mechanisms and deposits in formal financial instruments; bank accounts more precisely. Thus, our findings are in line with current efforts by central banks, governments and international organizations to improve financial access by encouraging the adoption of mobile money.
We also show that among disadvantaged groups, mobile money usage seems to be associated with an increase in the probability of women, individuals with irregular income and those who are less educated to make deposits using bank and credit union accounts. Our results therefore support the evidence suggesting that various socioeconomic constraints depress deposits even among those with access (Allan et al., 2013; Kendall, 2010; Kendall et al., 2011) . In settings where the technology of mobile money exists, bridging the gap in individuals' access to formal financial services is not overstating. Government and policymakers may act through specific strategies to motivate mobile money providers to reach remote areas to ensure access to basic formal financial services throughout the country. Expanding mobile money agent networks by facilitating retail stores to expand mobile money businesses especially in rural areas may help reduce the gap in formal financial access between urban and rural areas. Policies that focus on and motivate women, less educated and participants of informal savings groups' access to and usage of mobile money services are well advised and should be encouraged. More specifically, promoting the creation of an informal savings groups linked to individuals' mobile money account and that allows transactions between both accounts may reduce the need of cash exchanges that is less Note: Dependent variables: deposit using formal financial institutions, deposit using bank account, deposit using credit union account and deposit using informal mechanisms are all dummies. Deposit using formal financial institutions equals 1 if respondents make deposits using bank account and/or credit union account, and 0 otherwise. Deposit using bank account equals to 1 if respondents make deposits using bank account, and 0 otherwise. Deposit using credit union account equals to 1 if respondents make deposits using credit union account, and 0 otherwise. Deposit using informal mechanisms equals to 1 if respondents make deposits using informal mechanisms, and 0 otherwise. With the interactions, the total effect is given by the sum of the coefficient of the interaction term plus the coefficient of the use of mobile money (MM user), and the p-value obtained through the Wald test is reported below. Less educated individuals are those with primary education level or less (about six years of schooling at best). The coefficients reported in the table are the log odds of the use of mobile money on the choices of deposit instruments. Controls included: age, age squared, married, rural, male, occupation, irregular incomes, at least one person in charge, education level, incomes level and incomes squared. According to the subsamples we remove respectively controls rural, male and education level. Robust standard errors are in brackets. *** Significant at the 1% level, ** Significant at the 5% level, * Significant at the 10% level.
secure and favor electronic money. For instance, in Tanzania and Uganda mobile money products are tailored to meet the needs of saving groups allowing to reduce groups' reliance on cash and address their need for increased security, convenience and transparency (Bhandari, 2015; Helmore, 2011) . A group wallet is created to safely store group funds, report all mobile transactions, and the group mobile wallet can be linked to a bank account that facilitates access to interest-bearing savings, credit, loans disturbance and repayment. Thus, mobile money may in turn bring out individuals from informal financial methods toward formal financial institutions by increasing the likelihood of individuals to access/use bank and credit union accounts. Nonetheless, our results should be interpreted with caution given the lack of information on the amount allocated to each financial instrument but further works would require quantitative and more detailed data to extend the current analysis. Similarly, while we control for potential endogeneity, future research may try to endogenize the explanatory variables by jointly modeling the decisions to use mobile money and particular financial deposit instruments. Again, this requires conducting a survey specifically suited for more structural modeling of consumer decision that we leave for future research. 0.078 0.854 2.434 Note: Dependent variables: deposit using formal financial institutions, deposit using bank account, and deposit using credit union account are all dummies. Deposit using formal financial institutions equals 1 if respondents make deposits using bank account and/or credit union account, and 0 otherwise. Deposit using bank account equals to 1 if respondents make deposits using bank account, and 0 otherwise. Deposit using credit union account equals to 1 if respondents make deposits using credit union account, and 0 otherwise. The variable of interest, Mobile money users participating in informal mechanisms who report to have reduced the use of informal finance is also a dummy that equal to 1 if respondents use informal mechanisms and reduce the use of informal finance since their usage of mobile money, and 0 otherwise. The coefficients reported in the table are the log odds of the use of mobile money on the choices of deposit instruments. Robust standard errors are in brackets. *** Significant at the 1% level, ** Significant at the 5% level, * Significant at the 10% level. account is a dummy that takes the value 1 if respondents make deposits using mobile money account, and 0 otherwise. With the interactions, the total effect is given by the sum of the coefficient of the interaction term plus the coefficient of the use of mobile money (MM user), and the p-value obtained through the Wald test is reported below. The coefficients reported in the tables are the log odds of the use of mobile money on the choices of deposit instruments. Robust standard errors are in brackets. *** Significant at the 1% level, ** Significant at the 5% level, * Significant at the 10% level. Note: Distance is our excluded instrument, the distance to the nearest mobile money agent, that we measure using a 5-point Likert scale, 1 (less than 1 km), 2 (1 to 2 km), 3 (2 to 5 km), 4 (5 to 10 km) and 5 (more than 10 km). Table A .2, we use a binary independent variable of interest that takes the value one for mobile money users participating in informal mechanisms who report to have reduced the use of informal finance and zero otherwise. Note: Dependent variable: measure of agent access, takes value ranging from 1 to 5. RSE (robust standard errors) are in brackets. Each raw is a separate regression. We check the exogeneity of the distance to the nearest mobile money agent by examining whether it is correlated with individuals' characteristics in our analysis and find only little evidence. *** Significant at the 1% level, ** Significant at the 5% level, * Significant at the 10% level. Rotating savings groups (including ROSCA) often function outside the scope of the formally regulated and supervised financial system. They involve local tradition as well as mutual trust that members reciprocally place in each other and the agreements underlying these mechanisms are generally verbal. In the case of breach of the agreement, enforcement is informal.
3
Using individual-level data set of mobile money transactions in Tanzania, Economides and Jeziorski (2016) find that mobile money is used for short term purposes to avoid risk associated with holding cash.
4
These data include the RCPB (le Réseau des Caisses Populaires du Burkina Faso), a credit union that provides formal financial services that cover all the 45 provinces of the country with 185 counters in 2013. For more details, see the RCPB website: www.rcpb.bf.
5
The data are collected for the year 2014.
6
These initiatives include internet banking, prepaid card, and in particular the mobile money to increase competitiveness in the banking sector.
7
Note that among the two districts of the rural municipality considered in our study, there is one district where formal financial institutions are inexistent.
8
In the rural municipality, Saaba, only two formal financial institutions one microfinance and one credit union institutions are present.
9
We ended up with a final sample of 405 respondents due to mistakes made during the process by some interviewers and respondents alike.
10
Low income consist of income ranging from 10,000 to 50,000 FCFA; and high income consist of income more than 50,000 FCFA.
11
Savings being one of the main reasons why individuals may make deposits, we alternatively consider it as the dependent variable instead of deposits and obtain similar conclusions. To save space, results are not reported but available upon request.
12
Formal deposit instruments are a combination of bank and credit union accounts. This variable takes the value one if the respondent reports to make deposits using a bank account and/or a credit union account, and takes the value zero otherwise. Dupas and Robinson (2013b) and Jack and Suri (2014) use similar modelling/ computation to capture the effect of mobile money for specific groups.
16
In Table A .1 in the Appendix we report statistics on individuals 'characteristics (low and irregular income, rural, women and less educated) and individuals participating in informal financial mechanisms. These statistics highlight that each sample has its distinguishing features.
17
This endogeneity test is proposed by Baum, Schaffer and Stillman (2007) and its statistic is numerically equal to a Hausman test statistic under conditional hemoskedasticity.
18
Both methods yield similar resultats across all our tables. The only notable differences are that estimates of coefficients are comparatively lower for the IV regression; and the lack of significant relationship between mobile money and deposit in a credit union account for the low level income individuals with the propensity matching score approach.
19
The coefficients reported in all our tables are the log odds of the use of mobile money on the choices of deposit instruments. Computations of probabilities are reported in Appendix Table A.5, for more detail about the formula see (Wooldridge, 2002, p.459) .
20
The correlation matrix is presented in Appendix, Table A .4. We introduced alternatively married and age (that have the highest correlation of 0.61) and obtained similar results.
21
Considering individuals who are supposed to have a relatively high access to formal financial institutions, the results show that mobile money increases the probability to make deposits in formal financial institutions by 13% for high income individuals and in a bank account by 12% for individuals located in urban areas. These results imply that mobile money and formal deposit instruments taken as a whole appear complements for high income individuals, while for individuals located in urban area the complementarity exists only between mobile money and bank accounts. As regards to highly educated individuals, we find that the use of mobile money does not lead them to use a credit union account; it rather decreases their probability to do so by 15%.
22
They also support our findings on the likelihood of subgroup of individuals to make deposits in mobile money account. The results are reported in appendix, Table A .3.
